Effects of sodium channel blockers on electrical field stimulation-induced guinea-pig tracheal smooth muscle contraction.
The effects of sodium channel blockers, a conventional one: tetrodotoxin, and clinically available ones: cibenzoline, flecainide and SUN 1165 [N-(2,6-dimethylphenyl)-8-pyrrolizidine-acetamide hydrochloride hemihydrate] on electrical field stimulation-induced and carbachol-induced guinea-pig tracheal smooth muscle contraction were investigated. Electrical field stimulation was performed at 50 V with 20 Hz and 0.8 msec square pulse duration. Carbachol (5 x 10(-8) M) was used for induction of tracheal contractions. All agents were administered before electrical field stimulation or carbachol administration. Electrical field stimulation-induced tracheal smooth muscle contraction was dose-dependently reduced by all sodium channel blockers used. The effects of sodium channel blockers on electrical field stimulation-induced contraction were greater than those on carbachol-induced contractions, except for SUN 1165 which reduced similarly both electrical field stimulation- and carbachol-induced contractions. These results indicate that the sodium influx is closely related to the acetylcholine release, resulting in smooth muscle contraction. Since the parasympathetic nervous system may be involved in the genesis of various pathological conditions, such as bronchial asthma, sodium channel blockers could contribute to the management of these conditions.